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In  conducting  the  research  described  in  this  report,  the 
Investigator  adhered  to  the  "Guide  for  Laboratory  Animal 
Facilities  and  Care,"  as  promulgated  by  the  Committee  on 
the  Guide  for  Laboratory  Animal  Facilities  and  Care  of  the 
Institute  of  Laboratory  Animal  Resources,  National  Academy 
of  Sciences 'National  Research  Council. 


ABSTRACT 


Several  laboratories  have  shorn  that  riboscmal  fractions  Isolated 
from  four  virulent  species  of  bacteria  protect  animals  against 
challenge  with  the  homologous  live  virulent  organism.  To  examine 
the  efficacy  of  using  these  procedures  to  prepare  protective 
antigens  against  Pasteups 11a  pe  tis.  ribosomes  were  isolated  from 
mechanically  disrupted  virulent  P.  nestis  strain  Kim  10.  RNA  was 
Isolated  by  both  ethanol  precipitation  and  phenol  extraction  of 
ribosomes.  Riboscmal  protein  was  extracted  with  acidified  2- 
ch loros t hand.  Both  the  RNA  and  protein  preparations  were  free 
of  W  and  Fraction  I  antigens.  Ribosomal  antigens  were  Injected 
into  animals  in  doses  ranging  from  10  to  500  pig  with  Freund's 
complete  adjuvant.  In  general,  none  of  the  ribosomal  antigens 
protected  satisfactorily  against  challenge  doses  of  300  ID*,  of 
f.  pest is.  lass  than  1CI  of  the  animals  survived  challenge.  Sera 
from  animals  that  survived  challenge  after  immunization  with  rlbo- 
somel  proteins  contained  antibodies  to  both  the  ribosomal  protein 
and  Fraction  I.  Animals  surviving  challenge  after  ImeunUatlon  with 
ethanol-precipitated  RNA  produced  antibodies  to  both  the  RNA 
preparation  and  Fraction  I.  However,  the  antibodies  against  the 
SNA  preparation  were  directed  against  tha  protein  moieties  and 
not  RNA.  Phenol-extracted  RNA  failed  to  elicit  any  antibody 
response  but  animals  surviving  challenge  after  iemunlsatioo  with 
this  RNA  preparation  did  have  antibodies  to  Fraction  I. 
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STUDIPS  OP  RIBOSOH4L  ANTIGENS  FROM  PASTE ORE LLA  FESTIS* 


Recent  reports  have  lndii,«ced  that  rlbosomal  antigens  from  some  species 
of  Staphylococcus.*  Sa lmonella.8*3  Pseudomonas.8  and  Mycobacterium^  are 
effective  In  immunizing  animals  against  challenge  with  the  homologous 
live  virulent  organism.  In  our  laboratory,  we  have  Isolated  rlbosomal 
RNA  and  protein  from  fully  virulent  cultures  of  PAyttmtU*  Mil  “d 
have  examines  rhese  macromolecules  as  potential  protective  antigens 
against  infection  with  P.  pestla. 

Cultures  of  P.  pest is  were  grown  at  26  C  in  a  medium  containing  3 Z 
N-Z -Amine,  2. 5  x  10*3  molar  sodium  thiosulfate,  and  1%  xylose.  Cells 
ware  harvested  by  centrifugation,  suspended  in  trie  buffer  containing 
10*2  molar  magnesium  acetate,  0.57.  BriJ  56,  and  2  |ig  of  DNase  per  ml,  end 
were  broken  in  either  a  French  press  or  an  ultrasonlcator.  Ribosomes 
were  isolated  by  ammonium  sulfate  precipitation  and  washed  10  times  in 
trls  buffer  containing  10*2  molar  magnesium  acetate.8 

Ribosonal  proteins  were  extracted  with  cold  acidified  2-chloroethanol.8 
The  procedure  for  washing  the  ribosomes  vas  found  to  be  critical  for  the 
preparation  of  pure  rlbosomal  fractions.  Proteins  extracted  from  ribosomes 
washed  less  than  seven  times  had  pectlcin  activity  and  were  lethal  for  alee 
In  quantities  of  more  than  50  ng.  The  lethality  of  these  preparations  was 
due  to  the  presence  of  small  accounts  of  aurlna  toxin. 

Two  preparations  of  rlbosomal  RNA  were  isolated.  One  was  obtained  by 
the  direct  precipitation  of.  ribosomes  with  ethanol  and  contained  10  to 
15Z  protein.  The  other  RNA  preparation  was  obtained  by  phenol  extraction 
of  ribosomes  and  contained  no  detectable  protein.  Each  antigen  was  mixed 
with  an  equal  volume  of  Freund's  complete  adjuvant  and  Injected  sub¬ 
cutaneously  ir.  0.2-cc  amounts. 

The  riboaomel  protein  preparation  was  free  from  Fraction  I  and  Vtf 
sntlgeris,  as  shown  in  Figure  1,  The  center  well  contained  the  rlbosomal 
protein.  The  first  well  contained  e  commercial  preparation  of  anti¬ 
plague  serum,  the  second  well  contained  adsorbed  antl-VH  serum,  the  third 
well  contained  anti -Fraction  I  and  the  fourth  well  contained  antiserum 
prepared  in  mice  against  rlbosomal  proteins.  There  were  no  reactions 
between  the  rlbosomal  protein  and  antl-Fractlou  X,  antl-W,  or  commercial 
antlaarum.  Precipitin  bends  were  observed  only  between  the  rlbosomal 
protein  end  anti -rlbosomal  protein. 

Figure  2  shows  the  results  of  acrylamide  gel  electrophoresis  of  the 
rlbosomal  proteins.8  At  least  18  bends  have  been  observed.  Acrylamide 
gel  Immunoelectrophoresis  also  failed  to  detect  either  VW  or  Fraction  X 
antigens  in  the  ribosonal  protein  preparation. 


*  This  report  should  not  be  used  as  a  literature  citation  in  material  to 
be  published  in  the  open  literature.  Reeders  Interested  in  referencing 
the  information  contained  herein  should  contact  the  author  to 
ascertain  when  and  where  it  an ay  appear  in  citable  form. 
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FIGURE  1.  Ouchterlony  Gel  Diffusion  of  Purltled 
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Table  1  It  a  compilation  of  four  experiments  on  animals  injected  with 
varying  amounts  of  ribosomal  protein.  Each  group  was  challenged  with 
300  LDW  of  P.  pestle.  The  few  animals  surviving  the  challenge  dose  pro¬ 
duced  antibodies  not  only  to  the  ribosomal  protein,  but  also  to  Fraction  1 
and  live  Kim  10.  One  of  the  survivors  also  had  antibodies  to  acetone- 
dried  £.  pettls  strain  Alexander. 


TAdLE  l.  RESPONSE  OF  MICE  TO  DMJNIZAT10N 
WITH  RIBOSOMAL  PROTEIN 


Amount 

Injected, 

W8 

Dead  / 
Injected 

Antibodies  to 

Ribosome  1 
Protein 

Fraction  I 

Kim  10 

Alex. 

200 

39/40 

4 

+ 

4 

. 

100 

40/40 

0 

0 

0 

0 

50 

38/40 

4/4 

4/4 

4/4- 

4/- 

25 

40/40 

0 

0 

0 

0 

0 

40/40 

0 

0 

0 

0 

Figure  3  shows  a  typical  Ouchterlony  gel  diffusion  analysis  of  the 
serum  from  one  of  the  mice  surviving  after  lanunization  with  purified 
ribosomal  protein.  (Two  peripheral  wells  were  not  used.)  Antibodies 
were  produced  to  Fraction  I,  ribosomal  protein,  and  Kim  10.  No  antibodies 
were  detected  against  acetone-dried  strain  Alexander. 

Table  2  shows  the  remits  of  immunisation  attempts  with  ethanol- 
precipitated  ribosomes  and  is  a  compilation  of  results.  In  each  group. 

10  animals  were  injected  with  200,  100,  50,  or  25  jig  of  protein  of  the 
riboeosM  preparation.  The  first  group  of  animals  received  one  immunising 
dose.  With  the  secocd  group,  we  attempted  to  determine  whether  or  not  the 
ribosome  proper  at  iuu  would  produce  a  *-apid,  nonspecific  resistance  to 
iafoctiOQ  as  bee  heme  described  for  other  RM.  In  this  group,  the  aulas  la 
ware  challenged  hours  aftar  administration  of  the  antigen.  The  third 
group  received  two  injections  7  day*  apart.  The  surviving  animals  pro¬ 
duced  antibodies  to  .he  ribosome  preparation  end  Fraction  I. 

Figure  A  shows  rbe  gel  diffusion  pattern  of  serum  from  the  six  animals 
that  survived  challenge  after  isemmUatlon  with  ethanol-precipitated 
ribosomes.  All  sera  showed  lines  cf  precipitation  against  the  ribosomal 
antigen.  Figure  5  shows  that  the  sera  from  mouse  2  had  no  detectable 
antibodies  to  Kim  10  or  Alexander.  Mice  5  and  6  had  antibodies  only  to 
Kim  20.  The  rest  of  the  mice  had  antibodies  to  both  Kim  10  and  Alexander. 
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TABLE  2.  RESPONSE  OF  MICE  TO  IMMUNIZATION  WITH  AN  ETHANOL 
PRECIPITATED  RIBOSOMAL  VACCINE 


»-*.n 

; lies  to 

Injection  Schedule 

Dead/ 

Injected 

E-P  R— ^ 

Fraction  I 

One  Injection 
(challenged  on  day  14) 

39/40 

+ 

+ 

One  Injection 
(challenged  or.  day  2) 

38/40 

+/+ 

+/+ 

Two  Injections,  7  days 
apart  (challenged  14  days 
after  second  injection) 

37/40 

+/+/+ 

+/+/+ 

Control 

39/40 

- 

♦ 

a.  Ethanol-precipitated  ribosomes. 
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FIGURE  4.  Ouchterlony  Gel  Diffusion  Analysis 
of  Si*  Mice  after  Immunisation  with  Ethanol- 
Precipitated  Ribosomes. 


FIGURE  5.  Reaction  of  Sera  from  Mice  Immunized 
with  Ethanol- Precipitated  Ribosomes  to  P,  nestis 
Strains  Kin  10  and  Alexander. 
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Tabic  3  shows  the  results  of  attempts  to  laounise  animals  with  phenol- 
extracted  RKA,  The  surviving  animals  again  had  antibodies  against 
Fraction  I  but  failed  to  produce  any  antibodies  to  the  PJIA  preparation. 


TABLE  3.  RESPONSE  OP  NICE  TO  DMUNiZATIOIf  WITH  PHBJS0L-E3CTBACHSJ 

RIEOSOKAL  SSk 


Injection  Schedule 

Dead/ 

Injected 

Pfaeco 1 -extracted 
RNA 

«  t_Q _ 

Fraction  I 

One  Injection 
(challenged  ou  day  14) 

38/40 

m 

+ 

One  Injection 
(challenged  on  day  2) 

40/40 

0 

0 

TVa  Injections  7  days 

apart  (challenged  14 

days  after  second  injection) 

36/40 

m 

+ 

Control 

40/40 

0 

0 

In  summary,  then,  ?  he  ribosonal  protein  and  SNA  isolated  from  ribosomes 
of  Pasteurs 11a  n^etis  have  not  proved  to  be  effective  in  protecting  animals 
against  infection  with  fully  virulent  strains.  Lass  than  10%  of  the  iasunlsed 
animals  survived  the  challenge  dose. 
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^  Several  laboratories  have  shown  that  ribosomal  fractions  Isolated  from  four 
virulent  species  of  bacteria  protect  animals  against  challenge  with  the  homologous 
live  virulent  organism.  To  examine  the  efficacy  of  using  these  procedures  to  prepare 
protective  antigens  against  Pasteurella  pest is.  ribosomes  were  Isolated  from 
mechanically  disrupted  virulent  P.  pest is  strain  Kim  10.  RNA  was  Isolated  by  both 
ethanol  precipitation  and  phenol  extraction  of  ribosomes.  Ribosomal  protein  was 
extracted  with  acidified  2-chloroethanol.  Both  the  RKA  and  protein  preparations 
were  free  of  VW  and  Fraction  I  antigens.  Ribosomal  antigens  were  injected:  into 
animals  In  doses  ranging  from  10  to  500 (Jig/ with  Freund's  complete  adjuvant.  In 
general,  none  of  the  ribosomal  antigens  protected  satisfactorily  against  challenga 
doses  of  300  LD^  of  P.  pest Is.  Less  than  10%  of  the  animals  survived  challenge. 

Sera  from  animals  that  survived  challenge  after  Immunization  with  ribosomal 'proteins 
contained  antibodies  to  both  the  ribosomal  protein  and  Fraction  I.  Animals  surviving 
challenge  after  Immunization  with  ethanol-precipitated  RNA  produced  antibodies  to 
both  the  RNA  preparation  and  Fraction  I.  However,  the  antibodies  against  the  UNA 
preparation  were  directed  against  the  protein  moieties  and  not  RNA.  Phenol-extracted 
RNA  failed  to  elicit  any  antibody  response  but  animals  surviving  challenge  after 
Immunization  with  this  RNA  preparation  did  have  antibodies  to  Fraction  Xm„;-  j 
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